). 1: Jangheung-ri, 2: Hwadae-ri, 3: Jeongok-ri, 4: Juwol/gawol-ri, 5: geumpa-ri, 6: Hopyeong-dong, 7: 12: Dobong, 13: gigok, 14: Suyanggae, 22: Songcheondong/Bonggok, 23: Jingeuneul, 26: Dangga, 27: Wolpyeong, 30: Sinbuk, 32: Jiphyeon, 36: Jungmal, 40: Haga, 41: Sachang, no convincing evidence for the characteristic technological and behavioral features for the time period (Seong 2002) .
In general in europe and africa, Middle Palaeolithic or Mousterian technology is characterized by cores prepared using the Levallois technique (whether called that or not). this technique provided greater control over the shape and size of flakes detached from prepared cores than earlier ( Lower Palaeolithic) techniques. In europe, Middle Palaeolithic assemblages were made and used by Neanderthals; thus, the Middle Palaeolithic is understood as the culture of the Neanderthals.
the Middle Palaeolithic concept (and dividing the Palaeolithic into three periods) is inappropriate in east asian contexts (gao and Norton 2002; Seong 2002) . While we need more research to outline the sequential change of lithic technology during the Palaeolithic, we do not have enough evidence to typify the period traditionally known as the Middle Palaeolithic in east asia. While Middle Palaeolithic and Levallois concepts are applied in Siberian contexts ( Derev'anko and Markin 1998; Derevianko et al. 2004) , the concept is controversial in Korea and adjacent regions of Northeast asia. No Palaeolithic phase in Korea can be characterized by having prepared core technology or use of the Levallois technique.
as I discuss elsewhere (Seong 2004) , while an increasing number of flakes and tools made on flakes appear toward the Upper or Late Palaeolithic, it is difficult to characterize a Middle period as opposed to the Lower or early Palaeolithic. that is why two subdivisions, early and Late, are more appropriate in east asian and Korean contexts. early Palaeolithic assemblages are dominated by quartzite and vein quartz artifacts including large cores, flakes, polyhedrals, choppers, and hand axes, along with small flakes and scrapers. While the number of small artifacts and flakes made of locally available quartzite and vein quartz increases toward the time typically known as the Middle-Upper Palaeolithic transition, no significant traits such as specific prepared core techniques delineate a specific time period comparable to the Western eurasian Middle Palaeolithic. the Korean Late Palaeolithic, however, largely parallels the Western eurasian Upper Palaeolithic, including a prevalence of blade and microlithic industries using fine-grained rocks.
late palaeolithic chronology and assemblage types
Dating the Lithic Assemblages a growing accumulation of chronometric dates allows researchers to establish at least a sketchy chronological sequence. More than one hundred radiocarbon dates have been recovered (table 1) . the oSL (optically Stimulated Luminescence) dating technique is regularly applied to Palaeolithic deposits, providing at least one means of evaluating the absolute dates derived from aMS (accelerator Mass Spectrometry) dating (graf 2009; Seong 2011) . While it is very difficult to accept chronometric dates at face value, the growing number of cross-checked dates has allowed researchers to evaluate their reliability and make archaeological interpretations.
as I presented elsewhere (Seong 2011) , radiocarbon dates can be evaluated based on dated materials (i.e., dispersed charcoals vs. soil samples, along with their associated contexts with lithic assemblages), margins of error, and correlation of multiple dates. We need to be cautious regarding the dates of soil samples, but can critically evaluate oSL dates based on their correspondence with radiocarbon dates. Dates produced on soil samples not included in the table (see Seong 2011) .
In the late 1990s, the discovery of at (aira tanzawa) tephra, flown in from southern Kyushu where they had been securely dated to 28,000 -25,000 years ago, provided another means of building a chronology ( Yi et al. 1998 ). this tephrachronology is widely accepted throughout the southern Korean Peninsula; it has provided a valuable way to test other chronometric dates.
tables 1 and 2 summarize radiocarbon dates from Late Palaeolithic sites in Korea; these dates have been evaluated according to the cross-checking processes outlined above.
Some Stratified Sites
an overview of finds from stratified sites such as Hopyeong-dong and gigok provide another glimpse of the Late Palaeolithic sequence in Korea.
at gigok ( Locality B) in the east coast, quartzite flakes, polyhedrals, and scrapers were uncovered from a layer that was aMS dated to 33,500 ± 1200 b.p. (38,120 ± 2772 cal b.p.) and 32,100 ± 1100 b.p. (36,634 ± 2483 cal b.p.). the upper horizon of light brown clayey silt yielded 5172 artifacts made of quartzite, quartz crystal, siliceous shale, and obsidian; the artifiacts included scrapers, endscrapers, blades, microblades, and microcores. this upper horizon was dated to 10,200 ± 60 b.p., or 11,913 ± 217 cal b.p., one of the youngest dates for Palaeolithic assemblages in Korea ( Lee et al. 2005) . 360 ± 120, 730 ± 320, 11, 850 ± 190, 11, 950 ± 110) 16,190 ± 50 [19,547 ± 194 cal b.p.] ), 680 ± 90 [23, 711 ± 275 cal b.p.] ), 390 ± 60 [16, 099 ± 207 cal b.p.] ), gigok (10,200 ± 60 [11,913 ± 217 cal b.p.]) * Calibrated dates using the oxCal program based on IntCal13 curve are italicized.
at Hopyeong-dong (Section D), the lower horizon ( Layer 3b) yielded a total of 3023 artifacts, including flakes, cores, scrapers, and endscrapers, made of vein quartz (95.7% of the total assemblage), tuff, shale, and chert (Fig. 2) . among the assemblages, three tanged points made of silicified tuff (shale) are most notable. aMS dates of 27,600 ± 300 and 27,500 ± 300 b.p. for Section D suggest they could be as much as 30,000 years old (31,628 ± 633 cal b.p. and 29,544 ± 570 cal b.p., respectively). the upper horizon at Section a, where 864 obsidian artifacts were collected, is characterized by microblades, microdrills, and microcores. this horizon is dated to 21,100 ± 200 b.p. Assemblage Types the dates and artifact assemblages presented in table 2 provide an overview of the diversity of lithic assemblage types or complexes within a chronological frame.
First, note that the lithic assemblages do not contain characteristic Late Palaeolithic artifacts such as blades, microblades, or tanged points. Despite a lack of direct radiocarbon dates from these locations, the discovery of at tephra suggests that assemblages from the upper horizons at Jeongok-ri, gawol-ri, and many Imjin-Hantan River Basin (IHRB) sites date to 30,000 -20,000 years ago ( Yi et al. 1998) . aMS dates from Songdu-ri range from 11,730 ± 320, 11,850 ± 190, 11,950 ± 110, and 12,700 ± 200 , that is, from 14,500 to 13,500 b.p. once calibrated (H.-J. Lee 2004) . this suggests that lithic assemblages characterized by quartzite and vein quartz artifacts lasted until the end of the Pleistocene.
Many sites in the southern gyeonggi and Chungcheong regions can be grouped into this category of small quartzite and vein quartz assemblages. these assemblages were characterized by small quartzite and vein quartz artifacts, but included some large artifacts such as cores and choppers. artifact types included scrapers, endscrapers, notches, denticulates, points, and backed knives; prepared and pseudo-prismatic cores were also included. Compared to earlier Palaeolithic assemblages, these lithic assemblages are dominated by small artifacts and diverse tool types. While there are no typical blades, the cores suggest that small, elongated flakes had been detached from them. Small artifacts such as trapezoids and backed knives were notable in these Late Palaeolithic quartzite and vein quartz assemblages. they tend to have been made from high-quality raw material (e.g., the Pyeongchang-ri collection) (Seong 2004; Yi et al. 2000) .
another assemblage type that can be derived from the data in table 2 is the tanged-point dominated assemblage. While tanged points unearthed from Songam-ri, Hwadae-ri, and Yongho-dong are not associated with any blades, they are associated with blades and blade cores at Yongsan-dong, gorye-ri, and the lower horizon of Hopyeong-dong; they are even associated with microblades and microcores at Suyanggae, Sinbuk, and Jangheung-ri. aMS dates from tanged-point-only assemblages suggest that tanged points emerged some 35,000 -30,000 b.p. or 40,000 -35,000 calibrated years ago. Fig. 2 . Late Palaeolithic artifacts from Hopyeong-dong showing the change from the assemblage dominated by tanged points and blades to that led by microliths. artifacts from the lower horizon include refitted blades (5), vein quartz blades (6), small quartz core (7), and tanged points with broken tips (8 and 9), while the typical microlithic assemblage from the upper horizon include a refitted microblade core (1), microdrills (2), endscrapers (3), and burin (4), all made of obsidian. Source: adapted from figures in the original excavation report, Hong and Kim 2008. typical blade assemblages are characterized by blades, blade cores, and tanged points, as exemplified by assemblages from Yongsan-dong, gorye-ri, and the lower horizon at Hopyeong-dong. the aMS dates from these locations range from 27,000 to 23,000 b.p. or 30,000 -26,000 cal b.p.
the current archaeological data and radiometric data suggest that a microlithic tradition emerged as early as 30,000 years ago in Korea; this estimate is based on aMS dates from Jangheung-ri (24,400 ± 600 b.p. and 24,200 ± 600 b.p., or 28521 ± 1156 cal b.p. and 28,701 ± 1224 cal b.p., respectively) and Sinbuk (23,850 ± 160 b.p. and 25,420 ± 190 b.p., or 27,969 ± 332 cal b.p. and 29,580 ± 577 cal b.p., respectively).
evaluated radiocarbon dates summarized in tables 1 and 2 provide valuable information about the duration of typical artifact types. tanged points first emerged before 35,000 years ago and persisted along with blade and microblade tradition. So far, no tanged points have been recognized in an assemblage dated later than 17,000 b.p., by which time microliths dominated lithic assemblages.
emergence of the late palaeolithic tradition
The Late Palaeolithic Transition the transition to the Late or Upper Palaeolithic is usually associated with behavioral modernity (Henshilwood and Marean 2003; McBrearty and Brooks 2000; Mellars 2007) , but evidence for such a transition is lacking in the east asian context ( Bae and Bae 2012; Norton and Jin 2009; Qu et al. 2013; Seong 2009a) . allegations that some artifacts are forms of Palaeolithic art or exemplify the capacity for symbolism are dubious at best (C. Bae 2013). For example, we do not have sufficient data from Korea to suggest there was a symbolic explosion of bone and antler tools similar to those associated with the Late (or Upper) Palaeolithic in africa and europe. the transition to the Late Palaeolithic is usually recognized by the establishment of blade technology, with the implication that a transition toward more complex lithic technology inherently connotes the emergence of complex behavioral characteristics; that is, new behaviors and new technology would have been established simultaneously as a "package" ( Bar- Yosef 2002 Yosef , 2007 Bar-Yosef and Kuhn 1999; Brantingham et al. 2004; d'errico 2003; Kuhn and Stiner 2001; McBrearty 2007) . this perspective is compatible with the notion of technological organization; the variability of lithic technology is best understood by the interplay of settlement and mobility systems, raw material quality and availability, and technological and time constraints (andrefsky 1994 , 1998 Bamforth 1986; Binford 1979 Binford , 1980 Binford , 1983 Chatter 1987; Kuhn 1994; Nelson 1991; Parry and Kelly 1987) . a generalized lithic technology (teltser 1991) is characterized by the flexible strategy of expedient manufacture and use of stone artifacts lacking standardization of tool forms, while a formalized technology is marked by technological and morphological standardization in lithic assemblages. a formalized lithic technology is often associated with high mobility strategies because standardized artifacts such as blades and blade blanks allow mobile huntergatherers to minimize the weight of carrying stone tools ( Kuhn 1994) . the transition from a generalized strategy to a formalized lithic technology is not a straightforward, unilineal process, however, since the former is advantageous in situations of low mobility and abundant lithic raw material ( Kelly and todd 1988; Parry and Kelly 1987) . the coexistence of diverse lithic assemblages, small quartzite and vein quartz assemblages, and blade assemblages described above may represent alternate strategies: one for generalized manufacture using locally available raw material and the other a formalized technology with standardized artifacts made of fine-grained rocks such as siliceous shale and hornfels.
In short, the technological transition to the Late Palaeolithic in Korea is not marked merely by the emergence of blades in a lithic assemblage. analyses focusing too much on the origin of specific characteristics such as a blade technique may not suitably explain the evolution of lithic technology, especially since blades and even microblades first emerged well before the Upper Palaeolithic ( Bar-Yosef and Kuhn 1999; gamble 2007; Kuhn 2002) . Scholars are continuing to address issues regarding the origin of blade and microblade industries in Korea ( Bae and Bae 2012; Kuzmin 2007) . as more data become accessible, it is likely their origin will be pushed further back in time. this is why we need to look more closely at entire lithic assemblages and note changes in technological organization, assemblage composition, and raw materials, rather than focusing too narrowly on where and when certain technological aspects began and diffused.
Changes in raw material usage are very important in the Korean context. While early Palaeolithic assemblages are characterized by large and medium-sized artifacts including choppers, polyhedrals, hand axes, flakes, and scrapers, usually made of locally available quartzite, Late Palaeolithic artifacts such as tanged points, blades, endscrapers, burins, and microliths are typically made of fine-grained rocks such as siliceous shale, hornfels, and obsidian that may have been obtained from distant sources. the transition in lithic technology is closely associated with raw material quality and availability. given the uneven distribution of quality lithic raw material, this has implications for changing mobility strategies.
Tanged Point Assemblages
the Late or Upper Palaeolithic in europe and africa is traditionally defined by the emergence and establishment of blade technology. However, the early Late Palaeolithic assemblages in Korea, as exemplified at Songam-ri, Yongho-dong, and Hwadae-ri, lack typical blades but are characterized by the presence of tanged points. More than 300 tanged points were recovered from some 30 sites throughout the southern Korean Peninsula (Choi 2014) , including Songam-ri, Yongho-dong, Hwadae-ri, Hopyeongdong, Jungmal, Suyanggae, Yongsan-dong, Nosan-ri, Seokjang-ri, Chimgok-ri, Jingeuneul, Bonggok, Haga, Juksan, Wolseong-dong, Wolpyeong, and Sinbuk (Fig.  1) . tanged points are mostly made of siliceous shale or hornfels, the dominant lithic raw materials during the Late Palaeolithic in Korea; they are rarely made of obsidian or quartzite.
at Yongho-dong, two tanged points were uncovered and the layer was aMS dated to 38,500 ± 1000 b.p. (Han 2002) ; more evidence is needed to verify this date. a recent excavation at Songam-ri yielded one tanged point made of quartzite and three made of siliceous shale. the assemblage was dated to 33,300 ± 160 b.p. and 33,190 ± 160 b.p. or 37,576 ± 695 cal b.p. and 37,428 ± 707 cal b.p., respectively. Hawdae-ri tanged points are bigger than other varieties from the early phase and are made of coarser grained tuff. a dispersed deposit of charcoal collected near stone artifacts was dated to 31,200 ± 900 b.p. or 35,741 ± 2000 cal b.p., further supported by the oSL date.
Whether or not we accept the isolated Yongho-dong date, aMS dates from Songam-ri and Hwadae-ri strongly suggest that lithic assemblages containing tanged points emerged before 35,000 years ago. More importantly, artifacts from these locations do not show indications of use of a blade technique: tanged points were made on flakes, not blades. In other words, at least based on archaeological data currently available, the earliest Late Palaeolithic assemblages characterized by tanged points are not associated with the typical blade technique.
Most tanged points younger than 30,000 b.p. are made from siliceous shale blades, however. tanged point assemblages from Hopyeong-dong ( lower horizon), Daehoesan-ri ( Pocheon), Yongsan-dong, and gorye-ri also contain blades, sometimes large blades, and blade cores, suggesting tanged points and blade technology coexisted. In any case, the Late Palaeolithic tradition in Korea seems to predate the early blade industry of Shuidonggou .
at Yongsan-dong, more than 20 tanged points (some broken at the base or tip) made of siliceous shale were recovered along with blades and blade cores ( JRICH 2007) . aMS dating of a soil sample dated the assemblage to 24,430 ± 870 b.p. (28,983 ± 1706 cal b.p.). Refitted artifacts from gorye-ri suggest that a tanged point was made of a blade detached from a large blade core that was recovered along with many crested blades and blade cores ( Jang 2001; Seo et al. 1999 ).
as discussed above, one important characteristic of Late Palaeolithic assemblages in Korea may be the long duration of tanged points; they seem to have emerged before 35,000 years ago and lasted until the end of the Last glacial Maximum ( LgM). a significant number of tanged points dated to the LgM have also been uncovered, along with microliths, microblades, and microcores, from Suyanggae, Jangheung-ri, Hopyeong-dong (Sections D and a), and Sinbuk. the significant overlap in duration of different tool types may suggest functional diversification of different point types during the last glacial period (Seong 2008) .
the microlithic tradition evaluated radiocarbon dates suggest that another notable feature of the Late Palaeolithic in Korea is the early appearance of a microlithic tradition (Seong 2011) . early dates from the altai suggest that techniques for manufacturing microblades existed in Northeast asia around 35,000 b.p. ( Kuzmin 2007) . We do not know how soon the tradition dispersed or whether it lasted throughout the last glacial period ( Keates 2007) . However, drawing on data from regions outside east asia, scholars have noted that the points of origin of specific cultural traits are not easily identified in the archaeological record, since blade and microblade techniques seem to appear, disappear, and reappear over time in many areas of the world (gamble 2007; Kuhn 2002) . Nonetheless, recent excavations in the southern Korean Peninsula show that the microlithic tradition began before the LgM.
early microlithic assemblages also contain tanged points and normal-sized blades; these significant components of Late Palaeolithic technology are exemplified in the collections from Jangheung-ri and Sinbuk, which are dated from 30,000 to 27,000 cal b.p. (table 2) . Many assemblages dated to the period widely known as the LgM contain tanged points and microliths made of fine-grained raw materials such as siliceous shale and obsidian. So far, no tanged points have been recognized after the LgM (17,000 b.p.), but the microlithic tradition seems to have persisted until the end of the Pleistocene.
Less aMS-dated data are available for the end of the Pleistocene in Korea. While many Late Palaeolithic sites yielded aMS dates falling into the time range of the LgM, we do not yet have reliable dates between 16,000 b.p. and 14,000 b.p. for archaeological sites. original aMS dates from Hopyeong-dong, where blades and microblades were recovered along with more than 5000 stone artifacts, range from 16,190 ± 50 b.p. to 17,400 ± 400 b.p. for the upper horizon. only a few radiometric dates are available after that time.
Microblades and microblade cores from Hahwagye-ri in Hongcheon are mostly made of obsidian; the assemblage is dated to 13,390 ± 60 b.p. the gigok assemblage, marked by blades, microblades, and microcores, includes more than 5000 artifacts made of siliceous shale, obsidian, and quartz crystal. Dated to 10,200 ± 60 b.p., it may represent the final Pleistocene archaeological occupation in the modern-day Korean Peninsula. three bifacially worked arrowheads made of quartz crystal were unearthed from gigok, while one stemmed arrowhead was collected at the nearby Wolso Palaeolithic site. these may indicate the introduction of bow and arrow technology to a local microlithic tradition during the final Pleistocene.
Setting aside the issue of determining the origin and diffusion of the microlithic tradition, which requires more data and a reliable chronology for Korea and adjacent Northeast asian regions, it seems likely that the wide dispersal of the lithic tradition was driven by increasing population and increasing mobility. as shown in table 1, many Late Palaeolithic lithic assemblages dated to the LgM are characterized by microlithic artifacts along with tanged points, blades, burins, and endscrapers. the aMS dates seem to suggest that we have more pre-LgM and LgM sites in Korea than post-LgM ones. While it is still not clear whether this implies a lower population density during the post-LgM period, it is significant that the microlithic tradition developed along with preexisting tanged point and blade industries.
Microlithic assemblages in Korea also contain artifacts such as scrapers, endscrapers, burins, awls, and backed knives. Many microdrills made by delicate retouch on microblades were unearthed at Hopyeong-dong. even groundstone artifacts are not unusual in Late Palaeolithic assemblages; they have been recognized at Yongho-dong, Sinbuk, and Jiphyeon, and recently excavated at Misa-ri. issues regarding the late palaeolithic in korea
Raw Material Use
Raw material quality and availability are important factors constraining the variability of lithic technological organization (andrefsky 1994 , 1998 Bamforth 1986 ). We need substantial data about raw material sources before we can draw conclusions about related social networks. Quartzite and vein quartz are the most common rocks used for making various large and small tools in the early Palaeolithic. there are some indications that high-quality local quartzite and vein quartz were also selected to make more formal and smaller tools toward the Late Palaeolithic (Seong 2004) . However, finer grained rocks such as silicified tuff (shale), chert, hornfels, and obsidian became more important to the lithic technology of the Late Palaeolithic. typical Late Palaeolithic artifacts such as tanged points, blades, burins, microblades, and endscrapers were dominantly, and in many assemblages exclusively, made of these fine-grained rocks. the distribution and availability of high-quality raw material is far from evident, but it has been suggested that silicified tuff and shale, along with obsidian, are not common in the middle of the Korean Peninsula (Seong 2003 (Seong , 2004 .
obsidian artifacts have been collected at various locations, mostly from the mid-Korean Peninsula, including Mandal-ri, Jangheung-ri, Jung-ri, Minrak-dong, Sangmuryong-ri, Hahwagye-ri, gigok, Hopyeong-dong, Misa-ri, Sam-ri, Suyanggae, and Seokjang-ri; they have also been found at some southern sites such as Wolseongdong, Mugeo-dong, Jiphyeon, and Sinbuk ( Jang 2013) . Current data suggest that obsidian as lithic raw material made an appearance around 25,000 cal b.p., as exemplified by the Hopyeong-dong collection (Hong and Kononenko 2005) . emerging data will soon push obsidian use to an earlier time period. given the political tensions that prohibit archaeological research in and near the DMZ, we still do not know whether obsidian sources were available in the Korean Peninsula. the closest widely known source is Mt. Baekdu, some 400 km away from many middle Peninsula sites. While preliminary analyses are far from decisive ( Yi and Lee 1996; You et al. 2010) , it has been suggested that at least some of these artifacts are made of obsidian originally sourced from Mt. Baekdu or possibly even Kyushu ( Lee 2013) .
Site Formation Processes and Occupational Diversity
Different human behaviors leave different material indicators. Palaeolithic assemblages are clearly the remains of mobile hunter-gatherers ( Binford 1979 ( Binford , 1980 ( Binford , 1983 . We need to understand patterns of artifact distribution by reconstructing natural and behavioral formation processes of archaeological sites (Schiffer 1972 (Schiffer , 1987 . Studies of natural processes include the determination of fluvial, aeolian, and colluvial deposits. Korean archaeologists have recently been making slow, but significant, improvements in this essential aspect of analysis ( Jeong et al. 2013) . that features such as fire pits are rarely found in the predominantly open-air Palaeolithic sites suggests that the natural processes of site formation were complex.
as for behavioral processes, researchers on the Korean Palaeolithic conventionally regard refitted artifacts as indications of a lithic tool workshop. excavators of the Yongsan-dong site, for example, argued that a refitted sample indicated tool manufacture at a workshop ( Kim 2004 ( Kim , 2006 . the presence of many tanged points broken at the tips and bases is more compatible with a hunting-camp hypothesis, however (Seong 2008) . More diverse site types can also be supposed, including hunting camps, limited activity stations, caches, and so forth ( Binford 1982; Park 2011) .
Lithic workshops are commonly recognized, however. they are especially notable at Suyanggae, where more than 50 clusters of flake and debris scatters with many refitted artifacts have been recovered ( Lee 1985) . Similar artifacts have recently been excavated at Hajin-ri and Yullyang-dong. In archaeological studies of refitted pieces from these workshops, researchers have focused on identifying various techniques used to manufacture microblades ( Jang 2002; Norton et al. 2007; Seong 1998 Seong , 2007 .
Final Pleistocene and Postglacial Adaptations
another potentially important issue is changing population density during the Late Palaeolithic given the substantial geographical and environmental changes that have occurred on the Korean Peninsula up until modern times. If we accept the assumption that the number of sites along the chronological axis suggested by available radiocarbon dates provides a proximate measure for occupational history and intensity (goebel 2002 Kuzmin 2007 Kuzmin , 2008 , we may propose a significant change in population density during and after the Late Palaeolithic. Currently available aMS dates indicate that population increased steadily and substantially toward the LgM and then dropped significantly after the LgM (Seong 2011) . this is mainly because we have only a small number of archaeological sites dated after the Hopyeong-dong upper horizon (16,000 b.p., or some 19,000 cal b.p.). after that, only a few reliable dates are available, including those from Hahwagye-ri (13,390 ± 60 b.p.), 850 ± 190 b.p.) , and gigok (10,200 ± 60 b.p.). evidence is even scarcer for the time period after the dates for these sites.
one of the most difficult problems in Korean prehistory is explaining the lack of evidence for post-Pleistocene adaptations prior to Neolithic developments. there are few archaeological indications of human occupations during this period. Microliths and arrowheads were recovered from gosan-ri, along with applique pottery remains resembling those from the lower amur River basin, but this site is on the southern island of Jeju.
although we have yet to discover evidence of post-Pleistocene human occupation on the modern-day Korean Peninsula, we cannot conclude that there was no human occupation during that time. Rather, given the substantial archaeological excavations that have been conducted over the last two decades, it is time for researchers to explain the paucity of data and address this issue directly. a rapid rise in sea level and emergence of the peninsular environment could be one explanation for the lack of visible sites. Post-Pleistocene hunter-gatherers might have preferred coastal areas, but their remains would have been submerged in the Yellow Sea. another explanation has been proposed that emphasizes a rapid restructuring of the environment and changing social networks (Seong 2009b; Whallon 2006 ). a population packing into favorable regions might have had a domino effect on highly mobile hunter-gatherers and significantly reduced the population in what is now the Korean Peninsula; after that, the peninsula might only have been visited seasonally.
conclusions Late Palaeolithic assemblages in Korea are characterized by diverse features. While typical Late Palaeolithic industries are characterized by blades and microblades made of fine-grained raw materials, quartzite and vein quartz were still widely used as lithic raw materials to make small flake artifacts in Korea. Some Late Palaeolithic assemblages are exclusively composed of artifacts made of these materials, but there are some indications that high-quality varieties were selected from among locally available lithic material.
given that transformations in lithic technological organization are associated with changes in raw material use and mobility strategy, the Late Palaeolithic transition in Korea is marked by the manufacture of tanged points and blade assemblages. Currently available archaeological data suggest that tanged points emerged some 40,000 to 35,000 years ago, predating the establishment of a blade industry. the microlithic tradition appeared some 25,000 b.p. (30,000 cal b.p.), but coexisted with tanged points and blades for a substantial time during the Last glacial Maximum. the microlithic tradition persisted until the very end of the Pleistocene, but we do not have substantial evidence for a post-Pleistocene adaptation in the Korean Peninsula. abstract one of the most characteristic aspects of the Late Palaeolithic in Korea is the diversity of lithic assemblages. assemblages dominated by quartzite and vein quartz artifacts persisted throughout the Palaeolithic, while blade and microblade assemblages mark the typical Late Palaeolithic technology. Still, given that lithic technological organization is characterized by the interplay of technical constraints, raw material availability, and huntergatherer mobility, the transition to the Late Palaeolithic technology is closely associated with the emergence of tanged points, dated to 40,000 to 35,000 cal b.p., made of such fine-grained rocks as silicified tuff and shale, other than locally available quartzite. tanged points persisted along with blades and blade cores until the end of the LgM, and the microlithic assemblage emerged as early as 30,000 cal b.p. as aMS dates from Jangheungri and Sinbuk suggest. only a few radiometric dates are available for post-LgM occupations and there may have been a significant decrease in mobile hunter-gatherer populations in the post-glacial Korean Peninsula. Keywords: blades, Korea, Late Palaeolithic, lithics, microlithic, radiocarbon dating, tanged points.
